DIALOG(R)File 347JAPIO 

(c) 2005 JPO & JAPIO. All rts. reserv. 

04781766 * "Image available* * 

SEMICONDUCTOR DEVICE AND MANUFACTURE THEREOF 

PUB. NO: 07-074366 [JP 7074366 A] 
PUBLISHED: March 17, 1995 (19950317) 
INVENTORY): CHIYOU KOUYUU 

TAKAYAMA TORU 

TAKEMURA YASUHIKO 
APPLICANT^): SEMICONDUCTOR ENERGY LAB CO LTD [470730] (A Japanese 
Company 

or Corporation), JP (Japan) 
APPL.NO.: 06-131416 [JP 94131416] 
FILED: May 20, 1994 (19940520) 

INTL CLASS: [6] H01L-029/786; H01L-021/336; G02F-001/1345; GO2F-001/136; 
H01L-021/20 

JAPIO CLASS: 42.2 (ELECTRONICS -- Solid State Components); 29.2 (PRECISION 

INSTRUMENTS -- Optical Equipment) 
JAPIO KEYWORD:R002 (LASERS); R004 (PLASMA); R096 (ELECTRONIC MATERIALS 

Glass Conductors) 

ABSTRACT 

PURPOSE: To obtain a TFT possessed of necessary characteristics in a device 
wherein TTTs are laid on a substrate. 

CONSTITUTION: For instance, in an active matrix type liquid crystal 

display, a peripheral circuit is formed of crystalline silicon film grown 

in crystal parallel to the surface of a substrate, and a pixel part is 

formed of crystalline silicon film grown in crystal vertical to the surface 

of a substrate. TFTs high in mobility are provided in the peripheral 

circuit, and TFTs lessened in OFF-state current to be enhanced in charge 

retention are provided in the pixel art. 
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, JvJ'XSiSft«*«ti:fcUT. BBfcffl^STFT 30 
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JfcLfciMMfBBCft^T. BBWKBJEOTKT** 
»t*3i:IC«feO. ^StTS^SrSlfcLtTFTSra 
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(««I*5>S>;**) *B*BBK»LTSB&J&l6]fc 
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[0 0 3 0] -S^C. ^X7CVDili:ioT. JP3 
500-1500 A. WAB 1 0 0 0 A©Ktt (IS) 
©#AK8KM (7 ; &)U7rX->'Jn>l8i) 104£l* 

b. **©«•£# 0. i-i^ee) 

T (*«EE) . 5 5 0tT4ttm7x-;ULTiafl{fc* 40 

ttfc. cror^-^fiflEB. 4 5 ot:tt±©?a«-r5rt6 

T»SjJ<. SUt«£3l5©^tetl^i;iCJioTLi-5. fit 
ol. 4 5 0"C-5 5 0*Cfli#S Lt»7n-.MBKT-fc 

[0031] croB, &<b^ v T)\>Vk*mmto\zimi£ 

mt i o o <r>mmza^x\t. sfiioi \zttLxmm 

0 OOHfflttKTtt. ftBll 0 5TSn^lC, ft* 1 
in*. *-i.t. ❖BSi»r.ft<kr..-/^r;H«Atfi6ie*nfcll* 50 
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(H4i:*t) C«t>Tttft*il 0 4tR*H 
Tit 2 1 5-PS-fJ:5K:S«l 0 lfcWLStt&j&lSj 

4 0 (tmiSTfeii. 

[0 0 3 2] ±EI8©8*. ^ISIII^K^ 

X\ «fflH»aS#IC*l»Ttt. 0 2IC7p-r«t'5IC«^(6] 
(Slfil 0 1 CWlTWWft) OttAttft«ff<C«3 

n. ■#*»ic*»htb. H4cs-rjt5t«*i*j (» 

Si 0 lK»LTS*<t3E?l*I) ©»*l*ft*«ffact>nfc 

[0 0 3 3] -S-LT. *7-M»«*fTt». TOftB#«> 
*3&t±gS?B«l 1 04S^SL. *■?■«*« #J«Lfc. d 
©XSKfc^T, TFT©fSttH (7-*/Fl"f>fc 

«. y**jwBis«*j&t»j*3tt6»$» ©;g3£4o 

[0 0 3 4] X^-y5"J>y»f:«fc-pTJ?$ 1 

0 0 0A©*<b&*ail 0 6*^ SteHtJgtLTRJcIl 

fcjfllr>. X/Vy^'J>y^r©S1SiaiSB2 0 0-4 0 0 
■C, MAB3 5 0"C, Xrt9 5"J>?8Hfttift*&7 
fr3>H, 7^rf>/K*=0~0. 5. «*.«*0. 1 
BlTtLfco 5l*«Sl»T. X/ty* 'J ^SlCfcoT, 
6000 — 8000 A. {SJAB6 0 0 0 A©7JP5 
-<OL (0. l-2 96©->'j3>Sr*tr) &EfcBtLfc. 
ft*. £©*fl:S*ill 0 6£7JU2:ztfAitoJi£llI 

[0 0 3 5] *LT. 7^S^9iJBH£A*-->yL 
T. ■y<h«ffil 0 7. 10 9£Jg6fcLfc. cn^©! 
SB. 02 (C) £04 (C) &?H*JifTTfTfrbtl 

[0 0 3 6] C©7;U5^>?A©«««©«BSr 
R&ffiKfcLT. SEirSfk^ll 0 8,11 O^JgfiEt 
fc. r©i®attfi:B. SHSAM -5%^tnfcX^U 

>>/vzi-)im%i<pX'fi?tz„ mztazmitmmi o 

8. 1 1 0©jP£B2 0 0 0 AXSb-oft. tt&* COWt 
it® I 0 8il 1 OtB. ?$©-f *>H-hf>^XS 
(SimS^W^T-S F- M > Cfm^-i * >ffi AXS) 
fc*HT, ^7-fey hy-f HI«S*fStSf4t«;6 
©"P. *7-ts» hy-f hm«©Sd^±iaRiffig!<t:iS 

[0 0 3 7] X\Z. -ityV—Myfmz^X. ffitt 

ffi«icy-f hmis i o 7 <h-?-©)«H©g?<b» i o 8 , v 
■i hmmi o 9 tzommomt® 1 1 os^^^iL 
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II 

XtLT. 7*X7^> (PH, ) *i«fctfy#7> (B 
, H, ) Hfl#©«£tt. D0i$mi££6 0-9 0 

kV, #la.tf8 0kV. ?££<7)$£li. 4 0-8 Ok 
V. «;i»*6 S k \t\y1t. K-Xg«ixi0"~8 
X10"cm' ! , «Atf. 8S2X10 li cm-', *-7 
3t£ 5X 1 0" <hLfc„ K-O^KIRLTtt, K-K 

T. *tt€*i©>c*SaiKWfcF-t!>5fLfc. COB 
*. N£0>7tt4fe(Htt 114ill6, PIB©^«*« 
«1 1 1 <h 1 1 3#$Bfc£tl. 0 21;:^ cfc^KP-f-v 10 
HJHTFT (PT FT) iNft^STFT (NT 
FT) i:&Bdt-r-5ri*<-C€rfe. SfcPlSBNZB 4 

[0 0 3 8] *-<7)$. U— tf-JKOHgWCtoTTr.- 

— V-%tlX\t. KrFX+vVU— tf- (ftft2 4 
8nra, /^JUXifS 2 0 n s e c) £ffi^jt*<, fliSCOU- 

*-£lg7l<2 0 0-4 0 0m J/cra' , WXH2 5 0 20 
mJ/cm ! tL. -*>3fttJ42-l 0->ay k #J 

«£2 0 0-4 5 0\:8*UllJfeT4;:fctt*ffl-C» 
^Wfig»lc«koT. ftlMfctftfllCBffl'. Pffi**f 

k- 7^ 1 i lti i 

»fis«i i4ti i6ii ®%\zmmtzm>z.ttfx- 

30 

[0 0 3 9] «!t->T. JHiZZBlBtf#(C«^T«. 0 2IC 
*TJ:3C. JP$6 0 0 0 A<D&<L£l3fcl8l 1 8&1M 

3>^f h*-^€»BEUT. fc**m. WAtf. SHU 
^*><t7^S^A<D£g||glC«fcoTTFTC0«« • 
E*S1 1 7. 12 0, 11 9*«fi£Lfc. S^K. B$ 
W#TttH4EwT,fc5l::. JHMIMH&2 1 ltKfcft 
*C±r3T»efcL. 3 7 F*-;l/<7>fli5fi£&. BstS« 
dtft-S I TOfffi2 1 2. 13. 214. 

**fiKLfc. ft«C. iaE©*3KSSaT3 5 0T:, 40 
3 0»®7r-Mj3CftH. T F THJSSSTifiT FT 

(02 (D) , 04 (D) ) 
[0 0 4 0] 0 2IC7jrf@gSte, PtFTtNTFTi 

s«mg8K:Kit&cMos«iii-c»**t. ±eisc* 

HT, 2O03TFT«:PIP#(C^0. tJfeTWWrT* d 4: 
ICtO. &2L£TFT£2C>|S]l»ftCf£SST*::£t>5J 

[0 04 l] H2l:ST*lSl:*HT. -v'DWm®. 
mzm A $ tl t T F T i: ff>ttMfll«ip-r fc* 
IC. 0 3K, 0 2 (D) Sr-bBa^lifclRSfc/TS-f. 0 50 
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3i:fcut, i o o-cjsanafls«ica«w»xn->^rii' 

«8B£££|S]) KIBilfifcfitfftSftS. -E-LT, CO 

sitj iawis a& &a<?T «e t>ntz \z * u» t . y - x / 

HK>a«l 1 li 1 1 3. 1 1 2 

*«PTFT<tbT»*SftS. maic. y-x/HK 

><B«1 14tl 16, ?\*)U&l&iRmi 1 5ri<NT 
FT<hLTfl2fi££*l5. 

[0 0 4 2] ±E©«t3a«liSC*il»T. *r'J7©» 

U7#fMM^6«fcttff£t*W4 TFTCO 
ftftsfc|6j±S-tt*C W*.«. 0 2 IC^fl 

§T^KLfePTFTO^J))«(i, 1 2 0- 1 5 0 cm 
1 /V sT*9fi£&©PTFTCD#»jST-££ 5 0-6 
0 cm' /V $J;Dl*JJ:S*»*itJ»<«BSnTV» 
S. St. NTFTtCBSLTfc, 1 5 0- 1 8 6 cm' 
/VsOgHia^S^nTfeO, t£*©8 0 - l 0 0 c 
m ! /V s CttttLTKc»!W»£*lTV»*. 
[0 0 4 3] *fcH3fc*^Ty-f htBffi (1 07il 

0 9) Ttcte. y-f hlMUI£?r*n<JMtfratRft 
stress. 03$mn«^*>a<t-5ic. 

»ttl<H«SrS6»cS<-r* (0 2T'i,o<!:. ±T(cjg« 
1") ChtCtoT. m&<DTFT£W\mzMf$.-?ZCt 

[0 0 44] -7?. H*»#C43t»T»J«anfcH4C 
itNTF Tfi, y-X/KU-OfSSPS. 114<tl 

1 6 «tC0M^»!tn<5 mWi-?Z>) >)7<Dl5fa£, 2 

* + 'J7A«»l6-f ft«K:l**tt!li*«W6«itf/j:6-r. 
&ft£te3 0-8 0 cm' /Vs <tfj!£3te©NT FT<J:|h| 

04fCjPf NTFTWttttSrS^T^fct, *7@«f*< 
H2K?STNTFT«fcgfc>ha^££jW»iB3*afc. C 

0. B3gS«SB»-r-5TFT<hUTttWfcftTFTT 
ft*5. CCT(r^ae*©TFTtl>-5©«. 7^7 
XS1g±^)BB2^tXfc#SHffi*K*6 0 OS. 2 4 US 

Uf-TFTcOCtT-^S. 

[0 0 4 5] **ttflt:fet>Tt±. N i ^SATS^ft 
il/T. #«Ka*«l 0 4TWT*«1 0 2±«ffil= 

B£g*lTt5-r73ffi^«fflL7i. #fiftJ£j&Btl 
0 4SJBJS»fC. -tO±BfcaS»?WlI-7ir;HRaaSl)P 

±fiffl^5fT-aT s b«tlf»U, TBffiW^fToTfci^. 
St. 7»«#3ta3RH«6KHb. SeC'f #>K-t: 
>^f£«rffl^T. -7'7-;U-1'^>5:*iBiHSIgKl 0 4 
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\zzfyx^^m\z^f). xy^issasjiQftfTSw-efc 

©T«&<. *r U7©ifi*l-5^fti:*£iSifi]cfi;£|6]£© 

[0 0 4 7] [«MM2] 0 5*5=fctf0 6(;i*SlSS0iJ 10 
ft?Tf. ^7X»1S5 0 1 ±H. J?2 1 0 0 0-5 0 0 
OA. WAfcf. 2 0 0 0 A©8<b&5g!£5 0 2*Mf8.L 
/¥£ 3 0 0—1 500 A, (fl/tli. 5 0 0A©# 

C. -€-<D±lC. 500~1 500A. 0iJ/Ui. 5 0 OA 

©&fbJ£$Bi5 o 4*jgfi)cb/t. z\ti^<r>im\tmmm 

\z&z\Uoz\tf)<m£L<,\ *-UT. Kfc%*flt5 0.4 
*II?Wi:iyf>^Lt, - y*r ;i/fti* \t*& 5 0 

ttCHftMttTBftfc&ftKS 0 4 ft&SLfc 20 
[0 0 4 8] fLT. xt>3-f-( >yjilci-3Tr: 

tL<(3:x^y-;HC«toTf&^<bUT. 2 5-2 0 0 
ppnri. 0<J*.lf. 1 0 0 p pm©jRK«lbfc. 
[0 0 4 9] g«ftiSgtfb*ig**>L<f;ii@i!E<b 

mitmm^mnmmmosmLftm ms o 6 © 

[0 0 5 0] Cl©J:$JW!lS*B£;rLfc««*Xfc:?- 
ft 1- 1 Om 1 , 2ml JRTU SS^ffilCiS 

ffiftteiffc. c:co««ifti~i o», M&a. 5#&& 

Lfc. *-©&. *«©0fi»ft±tfTXtr>H7'f ft*5 
ckofc. ;:©&fm££li8S®*8f9iILT : 6«k^. 
C©J;?(;:LTz:-yir;Mfi©©?$l,>]i${5 0 5ftJUfi)tL 
t. (0 5 (A) ) 
[0 0 5 1] *©&. IjamWZtmX, 520-580 40 

■c. 4-1215^. 5 5 o-c-esiswwtti&ia 

•f. SE5 0 6©i£T&J:tfB*«8©fH«K->yy;l'A< 
tt«u co««*»5ejlMI:*»»*t)fc. *§&{b©;Si6] 

fc»LTWC*ofc. C©*§H. 3o©tt??©g&* 
S«*i»lSSnfc. MS 1 as 5 0 6©iST©SH*£5 0 7 , 
&«k>t2H*M*5 1 0T, S«lC^L.TSiIIC«SS{b 
^liffOfclWT**. »2tt±E«*5 0 7. 5 1 0 50 



#W¥7 - 7 4 3 6 6 
14 

0HH«>fB*5 0 8T. afcKttUT'M'CttftfcjWi 
fTLfc*«T»*. IBS 0 6*><9i8<*nfc«« 

5 0 9tilNSiMa^»iST-S>ot. (0 5 (B) ) 

[0 0 5 2] *-©?£. *fRt>L<ta*#»BBac*5K 
T. Kr Fl*x7l/- tf-3t (&g:2 4 8 nm) *>L 
<BXeC 1 tf-3t (KS3 0 8 nm) ft 

l~2 0v 3 -yh. PUtf. 5y3 7KlWLT. £ •=> 
C«att*«±«L»6fc. X*JU*-SSlS(i2 0 0-3 
50mJ/cm ! . S«fl*(22 0 0-4 0 0-CtL- 
ft. (0 5 (C) ) 

[0 0 5 3] ■?•©£, &*I&5 0 3$X7f>yLT, 
Ei2®!$©T F T ©«§*££ Ei3&g|$#©T F T<OSSii 
JKLfc. £©IKKte. HiZllHlK©TFTO-? : A-*;i'«« 
Ctt««5 0 8*«*aJ:i>CI8:«-Lfc. *"L-T. mil 
0 0 0-1 50 OA, ff]*Ji\ 1 2 0 0 AOSfkSllRK 
5 1 1 ftftMKL. gjgffl 1 <D®£tW\m\Z7)\'z.-0k 
^^©KffiKftKlCfcoTy-f h«SBI5 5 1 2, 5 
13.51 4»dtLfc. y-f h«ffiS55 1 2 teJfaifilB 
OPTFT©, 5 1 3li|s]NTFT©, 5 1 4 ttH*gB 

j^oTFTo-tn-etiy-r hwtta. 

[0 0 5 4] fLT. ^n^-fh«i«*7X?iL 

K- k? > d^ft 1= J: o T3iJfcJ&<P leftA L fc. c©»3*. 
^aiHlKCOPTFTWy-X 5 15. f tW5 1 6. 
h'H/5 17. W21SBONTFTOV-X5 2 0. 
ftMS19. HU-f >5 1 8, H^gB^WNTFT 
2 1, ft^5 2.2, Hl^f >5 2 3#Jg 

&$ntc. *-©&. *js«i tisi«c±i5»cu— y-js 

ttt*CttoT. H-b^ysnfcT&^Wffittfbft* 
dfrofc. (06 (A) ) 

[0 0 5 5] ■€■©». WM««md:tTJP$3 0 0 0~- 
8 0 0 0A. 5 0 0 0 A©»ftJiJSIK5 2 4ft 

0 0- 1 0 0 0 A. PRtf. 80 0AOITOISM 

u cnft. ;^-=vy-iyf>yiT. assists 

5 2 5£MLfc. £©&. TFT53V-VHK/ 

h#-;i/ft»ii£U g<b^*> ops 1 0 0 

OA) 4:7;P5-C7A (JP3 5 0 0 0A) ©2®^ftlt 
fSLT. • Ivf>5 r LT. SB- 

SEi5 2 6~5 3 0£Mlfc. d©<t^(CUT, JSffl 

tt^iciorraiaiHiiSft. #«jta*t«toriii*a 

ftZ&f&TZZ.ttfX'ZtZ. (0 6 (B) ) 
[0 0 5 6] *3ISgfifiJTIi0 5 (C) l**5«fc^lC. U 

— tf-S9Wft*5c:/«to. :roi8Ttt, 

t>. i©»jMbB#*»»t*tUT. ff«insaft*< 
i-5«fc^ic*sa<b-rs. c©di:(im^©«n^««ft 
ttlf^rtt/.tO. t0*«ftHK >«»tftsft-rct 

[0 0 5 7] C©tt : fft0 7HS-r. 0 7»4ISa{bLfc 
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IS 

jk%mzm&<tLx&i&Mn : Fmm» <tem> . [02] 

TlgLtfe<7)tS>5. 07 (A) »4**l*I^<0*ftlC [03] 
J;oT«fiftft:Ufca#«<Dttftft:«*©**f*ifi«:Jlfc [04] 
*<DX'k<0. #HJ?<0tt*3^«**<l«. ^<0*S [05] 

AramciiteAfl: ux i>#MtB«ft<$ < nts. i x [0 6] 
tf>*o)jM*a>a. (0 7 (a) ) [0 7] 

[oo5 8] c:4i&**ifi^©*#T?u— y'-flsstf-s 

t. 07 (B) (0ck-5lC/i5„ CCDIglli^T. 07 

(A) a*tt#0Si&&£*?»£#AXfei*ttttfifc 

m^ro*saixsgT*^. sea, fif«»tt^6iiAfbi£ 
fi-rsi^ic *t»«ft««*«**a*iT^*. (07 

(B) ) 

[0 0 5 9] 0 7«»»»o j ?>-r<-r«fc46tw. ttfew. 

a. croiptc. I/— tf-fig«CJ;oT. *AM#t 
$ a «5 tc ifi] ±-t* t * -5 n -t *<-c # a . 

[0 0 6 0] 

[ft*] 7^7 i ^-/vh'j->^xsoffifl 1 ^ga(c*5 

<^T. HjZIDgBa5»fl>TFT**vU7tf)**a»C»LT 

*. m%&ftx-\imtS&ft(Dtiit>iz&%t ?^a-s*7€ 

«ffi©'h£t*TFT£Ktt4ftjSiT*C£jJ<T3fc. 30 
[0S©fB¥«:i»W] 
[0 1 ] 3US0tJ©8lS£*-f . 
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